A Loss-of-Function Variant in a Minor Isoform of ANK3 Protects Against Bipolar Disorder and Schizophrenia.
Ankyrin-3 (ANK3) was one of the first genes to reach significance in a bipolar disorder genome-wide association study. Many subsequent association studies confirmed this finding and implicated this gene in schizophrenia. However, the exact nature of the role of ANK3 in the pathophysiology remains elusive. In particular, the specific isoforms involved and the nature of the imbalance are unknown. We genotyped a Norwegian sample of 402 patients with bipolar disorder, 293 patients with schizophrenia, and 330 healthy control subjects genome-wide with the Illumina Human Exome BeadChip. We performed allelic association tests at the genome-wide and gene levels and found a significantly associated single nucleotide polymorphism in a splice site of ANK3. We replicated this finding in two other samples and studied the functional effect of this single nucleotide polymorphism by performing quantitative polymerase chain reaction on the affected exon junction in complementary DNA from blood total RNA. The splice site single nucleotide polymorphism (rs41283526) is located in an alternatively spliced exon of ANK3 and has a strong and significant protective effect against bipolar disorder (odds ratio = .31) and schizophrenia (odds ratio = .21). The minor allele of rs41283526 is a loss-of-function variant that disables the correct splicing of the transcript. Data from the BrainSpan human developmental transcriptome show that the exon bearing this variant is expressed only in a minor isoform of ANK3, the transcription of which is initiated in early adolescence. Our results suggest that an elevated expression of this transcript starting in adolescence may be an important factor in the pathophysiology of schizophrenia and bipolar disorder.